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METHOD OF TEST FOR EVALUATION OF 
PERFORMANCE OF AIR PRESSURE REGULATORS 



1. Scope — Specifies the method for evaluation of performance of pressure regulators used in 
pneumatic fluid power systems. 

2. Definitions and Symbols — Reference is made to IS: 10416-1982 'Glossary of fluid power 
terms',, and IS : 7513-1974 'Graphic symbols for fluid power systems', for definitions of various terms 
and graphic symbols, respectively, appearing in this standard. 

3. Test Conditions and Equipment 

3.VTests shall be carried out with air in the temperature range of 10 to 45°C. 

3.2 The air shall be filtered for removal of water and particulate contaminant prior to entry into the 
test regulator. 

3.3 The measurement of pressure parameters shall be held within ±2 percent accuracy and flow 
parameters shall be held within ±5 percent. 

3.4 Suitable test rigs as shown in circuit diagram at each of the tests shall be devised, ensuring any 
safety requirements in the event of failure of the envelope of the test unit. 

3.5 Tests shall be carried out in the same order as listed in the standard. 

4. Tests 

4.1 Proof Pressure Test — With the secondary pressure set at the maximum and the outlet blocked, 
the unit shall be subjected to an air pressure of 1-5 times the rated maximum input pressure for at 
least 3 minutes. The unit failing in this test shall not qualify for any further test. 

Note — Necessary safety precautions shall be ensured in carrying out the test. 

4.2 Pressure Regulation — Keeping the output port blocked, the regulator shall be supplied with air 
at rated maximum input pressure and the secondary pressure shall be varied over the operating 
range. The test unit shall display smooth and continuous regulation over the entire range of 
operation. 

4.3 Flow Characteristics 

4.3.1 The test regulator shall be included in a test circuit as shown in Fig. 1. 

4.3.2 The flow through the regulator shall be cut off by closing the flow control valve. Keeping the 
primary pressure at the rated maximum, the secondary pressure shall be set at a value selected from 
Table 1. 
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TABLE 1 SECONDARY PRESSURE RATINGS 

{Clauses 4-3-2, 4-3-4, 4-4-1, 4-4-4 and 4-6-6) 


Test Regulator Range 

(MPa) 


Test Pressure 

(MPa) 


to 7 
to 17 
to 35 
to 70 
to 140 


V5 
3*0 
7-0 

14 

30 


4 
10 
20 
40 
80 


7 

17 

35 

70 

140 
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4.3.3 The flow rate through the regulator shall then be increased gradually, recording the 
secondary pressure at a select number of flow settings so as to obtain a factual representation of 
flow against secondary pressure curves over the recommended range of flow rate. 

Note — The primary pressure is to be kept constant throughout the experiment with readjustments, if necessary, during 
the test. 

4.3.4 Measurements in accordance with 4.3.3 shall be repeated for each of the other values of 
secondary pressure listed in Table 1. 

4.4 Pressure Characteristics — The regulator under test shall be included in a circuit as shown in 
Fig. 1. The primary pressure shall be maintained at the rated maximum. 

4.4.1 The secondary pressure shall be set at a value selected from Table 1. 

4.4.2 Flow rate through the regulator shall be set at a value selected from Table 2. 
Note — The primary and secondary pressures may be reset if necessary, to maintain the desired values. 





TABLE 2 FLOW RATE SELECTION 








[Clauses 4.4.2 and 4.4.5) 






Port Size 


Secondary Air Flow dm^n/s* 






mm 








6 


.95 


3.78 


5.08 


10.16 




9 


1.42 


S.08 


10.16 


2032 




12 


2.36 


7.80 


15.60 


31.20 




18 


2.72 


12.88 


25.76 


51.52 




25 


5.08 


23.40 


46.80 


93.60 





*Flow is cubic decimetres per second, normalized to standard atmospheric conditions. 



4.4.3 The primary pressure shall then be gradually decreased in steps, adjusting the flow control 
valve for maintaining the selected flow rate, recording the secondary pressure at each of these steps. 

4.4.4 The measurement shall be repeated for each of the other values of secondary pressure as 
given in Table 1 . 

4.4.5 Measurements in accordance with 4.4.2 and 4.4.3 shall be repeated for each of the values 
of flow rate recommended for the size of the unit in Table 2. 

4.5 Leakage resf — Keeping the primary pressure at the rated maximum; the regulator handle 
shall be fully released and leakage of air at the secondary shall be checked. 

4.6 Relief Characteristics 

4.6.1 the regulator under test should be included in a circuit as shown in Fig. 2. A suitable test 
pipe from the relief port of the test regulator is led out and its free end is submerged in a beaker of 
water. 

4.6.2 Select supply pressures of 35, 70, toO and 150 MPa. 

4.6.2.1 Set supply pressure at one of the primary pressure values with the help of supply 
regulator. 

4.6.3 With the flow control valve shut off, and the over pressure regulator turned off, the 
secondary (test) pressure is set at the lowest value in accordance with Table 1. 

Note — The flow control valve remains in closed position throughout the duration of test. 

4.6.4 The over pressure control regulator is operated slowly to increase the over pressure till the 
test regulator relief seat opens as indicated by bubbling or increase of rate of bubbles in the beaker. 
The secondary over pressure required to effect the relief flow is recorded. 

4.6.5 The secondary over pressure is further increased in steps and the safe of relief flow Is 
recorded at each of these over pressures over any desired range. 

4.6.6 Keeping value of primary pressures in accordance with 4.6.2.1 constant, repeat the test for 
other secondary test pressure as specified in Table 1. 

4.6.7 Steps for 4.6.2 to 4.6.6 shall be repeated for all over primary pressures as specified 
in 4.6.2. 
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FIG. 1 TEST CIRCUIT FOR FLOW CHARACTERISTICS 



CO 



<^ 



SUPPLY PRESSURE 



OVER PRESSURE 
CONTROL REGULATOR 



\^ now METER r — ^- 



^ 



t 



PRIMARY PRESSURE 



I 
I I TEST REGULATOR 



-04- 



SHUT- OFF VALVE 



I 



^ 



I J 

SUPPLY REGULATOR 



\ 




SECONDARY PRESSURE/ 
OVER PRESSURE 



PLASTIC TUBE 



BEAKER 

t-"i CONTAINING 

WATER 



^ 



FLOW 

CONTROL 

VALVE 



^EXHAUST 



CO 



CD 
00 



FIG. 2 TEST CIRCUIT FOR RELIEF CHARACTERISTICS 
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4.7 Durability Test 

4.7.1 The unit under test shall be placed in circuit as shown in Fig. 3. The primary and secondary 
pressure shall be set at their respective rated maximum values, maintaining the rated flow for the 
size of the regulator. The test rig shall be such as to achieve the pressure rise and decay under 0-1 s. 
The valves before and after this test unit are operated such as to provide high and low pressure 
periods, over 1 million cycles. 

4.7.2 Each of the 2-port valves before and behind the test valve shall be operated once a second 
alternately with an interval of 0-5s between opening and closing of each valve. 
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FIG. 3 TEST CIRCUIT FOR DURABILITY TEST 

5. test Resulis 

5.1 The unit shall display smooth and continuous pressure regulation over the specified range. 

5.2 The flow characteristics of the unit shall be drawn at each of the selected test (secondary) 
pressures by plotting regulated pressure (abscissa) against flow rate (ordinate) as a continuous curve. 

5.3 The pressure characteristics of the unit shall be drawn by regulated pressure (ordinate) against 
primary pressure as a continuous curve at each of the selected flow rates. 

5.4 The leakage test shall not reveal any leakage from the primary to the secondary. 

5.5 The relief characteristics, the graph of secondary (over) pressure as ordinate against relief flow 
rate as abscissa shall be drawn as a continuous curve for each of the primary pressures. 

6. Classification of Tests 

6.1 Routine Inspection Test — Shall constitute the test specified at 4.1, 4,2 and 4.5. 

6.2 Type Test — Shall constitute the tests specified at 4.3, 4.4, 4.6 and 4.7. 



EXPLANATORY NOTE 

This standard has been formulated taking into account the current practices prevalent in fluid 
power industry in the country. This standard does not specify performance requirement of the air- 
pressure regulators. The performance requirements will be covered in the individual product 
specification for air-pressure regulators. Till such time as the specifications for air-pressure 
regulators are formulated, the performance requirements shall be as agreed to between the 
manufacturer and the purchaser. 



Printed at Kapoor Art Press, Mayapuri, New Delhi, India 



